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CHAPTER 3 
 
 
DESIGN OF AN ELECTRO-MECHANICAL SINGLE ACTING PULLEY 
RUBBER V-BELT CONTINUOUSLY VARIABLE TRANSMISSION 
 
 
3.1 INTRODUCTION 
 
 This chapter explains and discusses a new design of the Electro-Mechanical 
Single Acting Pulley Rubber V-Belt Continuously Variable Transmission (EMSAP 
RVB-CVT); this system utilises a servomotor as an actuator. The EMSAP RVB-CVT 
system consists of two sets of pulleys; a pulley placed on the main input shaft that is 
fixed and is placed on the secondary pulley shaft and remains secondary. Each set has 
two pulley sheaves that move and that can slide axially along the shaft. A spring is 
inserted into the back of the secondary pulley sheave, to make continuous power 
available to the belt clamp, and to reduce excessive slippage during the change of the 
transmission ratio. It is a new CVT system which utilises the electro-mechanical 
concept. The EMSAP RVB-CVT structure is shown in Figure 3.1. 
 
 
 
Figure 3.1: EMSAP CVT structure 
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3.2 GENERAL BLOCK DIAGRAM OF EMSAP 
 
 The mechanical model consists of a direct current (DC) motor, a gear reducer, a 
train gear and a power cam mechanism model. Figure 3.2 presents the mechanical block 
diagram of the EMSAP CVT. The DC is coupled to the motor shaft gear reducer input 
and the output ratio gear train is also connected. Then it is connected to the cam 
mechanism in order to move the pulley sheaves. Every one-degree movement of the 
axial position on the cam mechanism is converted.  
 
 
 
 
 
 
Figure 3.2: Block diagram of EMSAP 
 
 A detailed design of the Electro-Mechanical Single Acting Pulley Rubber V-
Belt Continuously Variable Transmission (EMSAP RVB-CVT) is shown in Figure 3.3. 
The main criteria of the EMSAP RVB-CVT is that it was designed for a motorcycle 
with a 250 cc single cylinder engine, having a maximum torque of 53 Nm at 6,000 rpm. 
Friction between the V-Belt and the pulley is constant; also the tension of the belt 
remains constant. In the next sub-chapter, each part of the EMSAP RVB-CVT will be 
explained in more detail.  
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Figure 3.3: Detail of EMSAP RVB-CVT 
 
 
3.3  THE EMSAP RVB-CVT COMPONENTS 
 
3.3.1  The DC Motor  
 
EMSAP CVT system utilizes DC motors as an actuator to move the sheaves of 
the primary pulleys axial through the cam mechanism. Utilizing DC motor has many 
advantages such as low voltage operation, easily to be controlled and linear 
performance (Killian and Thomas, 2000). Equivalent model between electrical and 
mechanical relationship is shown in Figure 3.4. 
 
